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ABSTRACT 
An Analysis of Fertility Decisions and Son Preference in Nepal 
 
By 
Lamsal, Sushil 
This study focuses on establishing the relationship between fertility and its determinants, as well 
as identifying and analyzing the pattern of son preference in Nepal. Results show that factors like 
death of a child, age of marriage, religion, educational attainment of women and workforce 
participation, have higher influence on fertility outcomes. Moreover, child bearing size, 
contraception use and desire for another child are mainly determined by the gender of preceding 
births. Having a girl as a first-child increases the willingness to have another child by 4.2% and 
lowers the probability to use contraception by 6.8% compared to having a boy as a first-child. 
Mother fixed effect (MFE) regression shows the succeeding birth interval after a daughter is about 
0.69 months shorter than after a son. Women give another birth 6.32 months earlier if the previous 
child was boy and has died. However, if it was a girl and has died, the gap would be shorter by 
only about 4.77 months.  The impact of death of son and death of daughter on birth interval are 
significantly different by about 1.55 months. Increased sex-ratio over time, difference in fertility 
outcomes based on the gender of first order births and significantly different impact of death of 
child by gender are the some evidences derived by this study to show the prevalence of son 
preference in Nepal. Based on fertility outcomes, there is no clear evidence of change in son 
preference between 2006 and 2011 national demographic surveys.  
 
 
Key words: Fertility, Son preference, Gender preference, Sex ratio at birth, Fertility determinants, 
Nepal 
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Chapter I: Introduction 
Conserving natural biodiversity and limiting destructive human behavior to suit the earth’s 
capacity are key principles to maintaining a sustainable society (IUCN & UNEP, 2013). However, 
high fertility and population growth are posing threat on earth’s carrying capacity and its 
sustainability. Even though, the fertility rate of developed countries is lower than the replacement 
level, the fertility rate of underdeveloped countries is nearly double than the replacement level of 
population1. By 2050, the population of the world is projected to reach about 9.8 billion (UN, 
2017). Considering these facts, identification and analysis of determinants of fertility behavior and 
gender biased fertility responses in developing countries could be a guide for policymakers 
working on demographics.   
Steady decline in fertility rate over the last decades is one of the significant achievements 
of Nepal. Total Fertility Rate (TFR), though, remains at 2.3 (Ministry of Health Nepal, 2016), 
which is significantly higher than the replacement level. Extensive empirical reports have shown 
a causal relationship of indirect factors such as socio-economic, cultural factors on fertility 
behavior. Gender specific preference have also been found to have significant influence as well 
(Das Gupta et al., 2003). However, a comprehensive study is needed to pinpoint the prominent 
determinants of fertility.  
Before 2002, abortion was not an option for Nepalese due to prohibition by law, resulting 
in a fairly balanced sex ratio unlike most of other Asian countries (Guilmoto, 2009).  However, 
despite the prohibition of sex-selective abortions after 2002, there was the possibility of this 
particular illegal practice. Due to fairly balanced sex ratio, very few studies have been conducted 
on son preference in Nepal (Leone, Matthews, & Dalla, 2003).  This paper tries to fill the gap by 
identifying the gender specific preference and its impact on different fertility responses2.  
Couples are more likely to have full control over the other fertility choices such as use of 
contraception, birth control, birth interval and so on even though sex-selective abortion is 
prohibited. If they cannot access abortion they tend to stop childbearing once they give birth to a 
                                                            
1 Average fertility in OECD is about 1.75 and least developed countries is about 4.17, according to the World Bank 
(2015). 
2 Fertility responses and fertility outcomes are used interchangeably in this paper which refers to contraception use, 
number of children ever born, and desire for another child. 
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son (Dalla, Zuanna, & Leone, 2001). Therefore, other fertility behavior based on gender will also 
be analyzed in order to identify possible gender preference. The uniqueness of the study stems 
from its holistic analysis of son preferences among couples, its impact on fertility responses, and 
the determinants of fertility. 
This study focuses on establishing the relationship between fertility and its determinants, as 
well as identifying and analyzing the pattern of son preference in Nepal. Specifically, it answers 
the following research questions: 
 Do socio-economic, cultural and demographic factors have any linkage with fertility 
preference in Nepal? 
 Is there any evidence of son preference influencing the fertility decision? Is it persistent 
in Nepal? Has there been a change in the pattern? 
Comprehensive analysis of different fertility outcomes (fertility level, preference and 
contraception and other behavioral reaction) identifies the potential area of implementation of new 
policies. At the same time, it also provides room for improvement of ongoing policies.  Identifying 
son preference and exploring its impact on fertility responses such as shorter birth interval and 
number of children born can reflect the changing population structure of the country. In the 
meantime, government, NGOs, and other concerned agencies can implement appropriate policy 
based on this comprehensive study.  
Fertility analysis of Nepal can also be the benchmark for other developing and underdeveloped 
countries. In most of the developing and undeveloped world, fertility has declined significantly 
but is still higher than the replacement level like in Nepal. The analysis can also serve as being 
representative of the developing world.  
Background and previous studies relating to fertility and son preferences are presented in 
chapter II. Theoretical and conceptual frameworks, based on previous studies and literature, are 
also presented in same chapter. Chapter III presents the data and empirical methodology to answer 
the research questions. Chapter IV covers the results and analysis. Finally, conclusion and 
recommendations are made in the last part of this paper. 
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Chapter II: Background and Framework of Study  
2.1 Background:   
Fertility is one of the most important determinants of change in population, its structure, and 
distribution. Developing countries have higher fertility rate than the replacement level of 
population. Nepal is not an exception (For detail: see Appendix I). The population of Nepal has 
increased from about 9.4 million to 26.4 million between 1961 and 2011 (CSB, 2012).  
Figure 1. Population Pyramid of Nepal, 2011 
 
The current structure of age of population predicts the future population structure. As we see 
in Figure 1, biologically fertile women (15-49) comprise a large number of the population. The 
largest age group in population pyramid, age group 10-14, entered in biologically fertile age group 
in at most 5 years from 2011. Thus, population will grow rapidly if the fertility rate remains at 
same level. Analysis of fertility and its determinants is beneficial to implement new policies and 
improve the ongoing plans.  It is believed that there is prevalence of son preference in Nepal which 
has influence in population structure too. So this paper also tries to analyze son preference and its 
impact on fertility responses in Nepal.  
2.2 Fertility and determinants 
There have already been extensive researches conducted on the determinants of fertility which 
concluded that fertility is influenced by different factors as discussed below. 
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2.2.1 Demographic factors  
Various studies have identified different demographic aspects as major determinants of 
fertility preference and behaviors.  Kingsley & Blake (1956) proposed factors such as “age into 
sexual union, permanent celibacy, contraception, sterilization, time between unstable unions, post‐
widowhood celibacy, foetal mortality from voluntary causes, voluntary abstinence, foetal 
involuntary mortality, involuntary abstinence and frequency of coitus and inventory sterility as 
important determinants” (p. 214).  In addition, having greater number of living children reduces 
the willingness for another child, encourages parents to take measures such as sterilization, 
contraception and so on. It was noted that the number of mothers who desired more children 
sharply diminished with the increment of number of children (Government of Nepal, New ERA, 
& ICF International, 2012).  
Parallel trend of child mortality and fertility (both with the same direction) implies that 
there is an association between these demographic factors.  History of having a deceased child 
makes parent to think about the possible loss of their living children and ultimately boosts the 
desire for more child. Parents prefer to have more children for the replacement of death of children 
(Schultz, 1997). Using data from forty-six countries Canning, Günther, Linnemayr & Bloom 
(2013) derived the direct relation between the death history of babies and a preference to have 
another child.  
Difference in residence also creates the difference on fertility. The number of children per 
women is significantly larger in rural areas compared to urban. Based on the geographical structure 
and region, the fertility preference may be different. There was low evidence (significantly 
different at 10% level of significant) in fertility difference among geographical regions in Nepal 
(Adhikari, 2010). Similar studies in the neighboring country, India, by Dharmalingam, Rajan, & 
Morgan, (2014), using different wave data from the Indian National Family Health Surveys 
showed the diverse nature on productivity behavior of women and gender preference by states.   
 2.2.2 Socio-Economic factors 
By observing educated women with fewer children, we may conclude inverse relation 
between education and fertility rate. There are several informal channels of educational attainment 
through which child-bearing decisions may be influenced. Highly educated women tend to prolong 
their time to get married and give birth to first child compared to the uneducated women 
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(Population Reference Bureau, 2000). Similarly, chances of having highly educated spouse with 
high income increases, if a woman has educational merit (Behrman & Rosenzweig, 2005) which 
ultimately reduces fertility. Another channel may be through mortality rate. Since women’s 
education and child mortality are negatively correlated (Cleland & Rodríguez, 1988),  educated 
women tend to bear less number of children because of low child mortality rate. In sum, fertility 
behavior is not only directly but also indirectly affected by educational attainment. Observing 
negative correlation does not necessarily imply causal relationship between them, since there is a 
joint causal relationship between education and other variables in fertility preference, and the 
results may be biased. It is difficult to unbundle the actual impact (Zanin, Radice, & Marra, 2015).  
Variations in empirical findings also suggest no certainty of association between child 
preference and education. However, majority of these studies concluded negative relationship 
(Strauss & Thomas, 1995). Educational outcome significantly lowers total fertility in developing 
economies, while having no casual influence in developed nations (Cygan-Rehm & Maeder, 
2013). Based on analysis in sub-Saharan Africa, proxies of fertility such as total childbearing, 
contraception and desire for more children are different based on the  educational level of women 
(Bongaarts, 2010).  However, McCrary & Royer (2011) found insignificant influence of 
educational outcome on fertility in USA by using regression discontinuity design. 
Preference theory suggests that cumulative changes in labor market as well as societal 
aspect added new opportunity for women. Broadened job opportunities in blue and white collar 
occupations and equal opportunity for women has changed women’s preference on fertility 
(Hakim, 2003). Variation of fertility, thus, can be expected according to nature of the job. 
Preference theory also predicts that women seek and decide whether to work or not based on their 
preferences. Narrowing the gender gap within a family allows females to easier access to the labor 
market, which necessarily curtails size of family due to lowered fertility (McDonald, 2000).  
Low fertility can be observed with those women who live in resource abundant areas. 
Although it is economically viable to have more children, they sacrifice resources to increase 
survival of existing children instead of increasing the family size. Increased earning at lower level 
of income sharply reduces fertility while the impact of the increase in earning becomes 
insignificant in upper levels of income. In some cases, the increased desire for more children can 
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be seen at much higher levels of income (Repetto, 2013). Repetto mentioned that with the increase 
in income, fertility curve initially downturns due to extension on birth spacing because of increase 
in socio-economic security, changes in preferences, and reduction of infant mortality rate. After a 
certain level of income, fertility rate becomes stable with the increase in income. However, high 
income-earning people may likely to desire more children and  ultimately the fertility curve 
becomes U or J shaped (Repetto, 2013). Hill & Reeve (2005) predicted less offspring for resource 
abundant family using game theoretical model. Furthermore, consistency in opposite relation 
between level of income and fertility was also forecasted in that model.  
“An Economic Analysis of Fertility” by Becker (1960) proposes fertility as a functional 
(basically psychic) outcome of earning, sacrifice per child, risk of loss, and parental taste.  As 
siblings are assumed to be durable normal goods, positive relation with income and negative with 
price/cost can be observed. Quality and quantity tradeoff may be determined by gain and cost. On 
one hand, the higher the income, the higher the demand for children. On the other hand, higher 
cost should be borne by those who prefer quality at the same time. Becker (1960) also predicted a 
parallel trend between income and fertility. However, empirical evidence shows negative 
relationship unlike in Becker’s theory. Analysis of all births between 1826 and 1960 based on 
census data showed negative relationship of earning and fertility (Jones & Tertiltm, 2008).  
2.2.3 Socio-cultural factors 
Social norms, culture, and traditions have great influence in human behavior. Fertility is 
not immune to the influences of these socio-cultural factors. Belief in certain religion does 
influence reproductive behavior (McQuillan, 2004). McQuillan added that identity based on 
religion, compliance of rules and regulation, and code of conducts set by religion are main reason 
through which fertility varies from woman to woman. Social and political circumstances 
(Koytcheva & Philipov, 2008), working culture (Fernandez & Fogli, 2009),  belief on patriarchic 
and maternal system (Malhotra, Vanneman, & Kishor, 1995) also affect fertility. 
Previous studies using different proxies for culture have shown the interrelationship with 
fertility. Difference in use of preventive measures between Muslim and non-Muslim women 
(Morgan, Stash, Smith, & Mason, 2002), difference in marriage  pattern,  and family behavior  
(Billari & Kohler, 2004) also causes the fertility differentiation. Empirical findings by Dyson & 
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Moore, (1983); Mosher, Williams, & Johnson, (1992); Mosher et al., (1992; Heaton, (2011)  also 
represent the variation on fertility based on culture by using proxies of religion and ethnicity.  
2.2.4 Son Preference and their impact in fertility behavior  
Extensive empirical researches have proven the persistence of gender preference 
(specifically son over daughter) in Asian, Middle Eastern, as well as African countries. Son 
preference creates the variation on fertility response and have other socio-economic implications 
(Arnold, Choe, & Roy, 1998). Countries, which reveal a son preference, tend to have a 
discriminating pattern against daughters over sons in different manners. Das Gupta et al. (2003) 
discussed the difference in this phenomenon as follows:  
 Before conception, people keep on bearing additional children until they reach the 
desired number of boys. As a result, fertility behaviors such as use of contraception, 
fertility preference, and so on are altered.  
 During pregnancy, women tend be selective in gender of child and abort if it is a 
girl. Sex selection can be evaluated through natural sex ratio.  
 During birth, through infanticide, parents tend to be sex selective. However, 
empirical analysis is difficult because of non-reporting issue.  
 In the childhood stage, girls tend to be neglected and discriminated. Infant and child 
mortality of daughter can be explicitly higher in the case of gender preference.  
Similarly, health care of child, medical treatment, breastfeeding, mortality of boy and girl, 
ideal number of child, malnutrition, literacy rate, etc. are also significantly different based on the 
gender of child if there is a gender preference (Mutharayappa, Choe, Arnold, & Roy, 1997). Based 
on the Korean case Arnold, (1985) mentioned headcount of sons can be a decisive tool to apply 
contraception where son preference is persistent. Priority of sons also influences birth spacing 
decision (Tsay & Chu, 2005) and sex-selective practice during pregnancy (Pörtner, 2015). Recent 
studies by Pörtner (2015) and Milazzo (2014) also provide evidence of differences in spacing 
decision based on the gender of previous birth.  
The natural sex-ratio at birth (SRB) which balances between 1.05 and 1.06 or 105 to 106 
males per 100 female birth (Chahnazarian, 1988) can be a tool to evaluate the sex-selective 
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abortion during pregnancy. However, balanced SRB had peaked to 120 in many countries due to 
son preference. Use of modern technology to identify the gender of child, abortion based on sex, 
desire for child with specific gender distorted the balanced SRB (Guilmoto, 2009).  
Based on previous studies, several factors create the priority of boys over girls. Kinship 
through the patrilineal system is persistently common in most of societies, which suggests the 
transfer of property through males. In other words, women do not have control over parental assets, 
except those properties which were given as dowry or inheritance. Such a system makes women 
dependent on their men and so sons are perceived as important assets (Das Gupta et al., 2003). 
Religious belief also pushes parents to demand for a son.  Beliefs of some Hindus about lightening 
the funeral pyre by sons to fulfill the salvation process also adds to the importance of the son 
(Mutharayappa et al., 1997).  
Having sons is considered as having more economic value compared to having daughters. 
Support to continue generation, long-term labor force participation, and old-age support 
overweighs against daughters. In addition, cost of dowry and economic line dismissal can also 
force priority for sons. Simply put, it’s functional reproduction of society at which women are 
bound to give birth as long as other members of society demand for sons (Das Gupta et al., 2003). 
Rahman (1993) also insisted that this is because men have been considered as income source while 
women are equated to costs.   
Empirical evidences have made ambiguous conclusions regarding son and fertility issues 
in different countries like Pakistan, Bangladesh, Nepal and India before the 1970s (Rahman, 1993). 
Empirical evidence shows a clear preference for sons in Nepal’s neighboring countries China and 
India (Edlund, 1999). Countries like India, South Korea, and China had skewed sex ratio unlike in 
Nepal (Guilmoto, 2009). As women face pressures of a patriarchal society in Nepal (Geiser, 2005), 
sons are more likely to be preferred. However, natural SRB ratio, was 104.6 in 2006 survey which 
seems to be balanced and reveals no evidence of son preference based on SRB alone (Lamichhane 
et al., 2011). It was also mentioned that there is no evidence of sex-selection of fetuses in Nepal. 
Very few studies have been conducted on son preference in Nepal because of this balanced sex 
ratio (Leone, Matthews, & Dalla, 2003).  
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2.3. Conceptual framework 
Based on the above theories, fertility and its proxies can be modeled. Several factors including 
external environment such as the economic and social status, culture of women, as well as intra-
women and intra-family factors are considered as determinants of fertility. Pullum (1980) 
established the following framework for fertility:  
Figure 2. Fertility Preference and its Determinants 
 
 
                    Source: Pullum (1980) 
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Combining the model described by Pullum and literatures described above, operational 
framework can be formed as below:  
 
Figure 3. Structural Framework for Fertility Preference. 
 
 
Demographic Factors: 
 Age of women 
 Place of residence 
 Number of death 
child 
 Husband’s age 
 Age at first 
cohabitation 
 Socio-Economic Factors: 
 Income 
 Education 
 Working status 
 Media exposure 
 Husband’s working 
status 
 Husband’s 
education 
 Socio-cultural Factors: 
 Religion 
 Ethnicity 
 Gender preference
  
  
 Fertility preference 
 Contraception Use 
 Total number of 
children born 
 Birth interval 
decision 
  
 
Independent variables 
Dependent variables 
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If there is son preference, the fertility responses differ based on the gender of first born 
child. If first child is a daughter, women tend to have more children with the anticipation of bearing 
a son. However, if the first child is a son, she is more likely to have less number of children.  
Similarly, other fertility responses such as birth interval, contraception use and the desire for more 
children are also different in two scenarios. Fertility responses in these two scenarios are compared 
in order to identify the son preference, as seen below. The responses are expected to vary if there 
is gender specific preference.  
Figure 4. Conceptual framework to identify Son preference 
 Comparison of scenario:       
Scenario 1.  Scenario 2. 
  
  
  
 
 
 
 
 
 
 
 
 
First-born child is son First-born child is daughter 
First two children are son or mixed 
composition of child 
First two children are Daughter 
 
First three children are son or mixed 
composition of child 
First three children are daughter 
Fertility Responses 
 Contraception Use 
 Child preference 
 Total number of 
children born 
 Birth interval 
decision 
  
 
Fertility Responses 
 Contraception Use 
 Child preference 
 Total number of 
children born 
 Birth interval 
decision 
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Chapter III: Data and Strategy 
The first part of this chapter covers data sources, definition of response variables and 
independent variables, summary statistics of the available dataset. Identification strategy and 
methodology are in second part.  
3.1 Data 
Pooled cross-sectional data for 2006 and 2011 is used from the Nepal Demographic and Health 
Surveys (NDHS) for analysis. National representation of the population is a fundamental 
advantage of this dataset. Different domains were assigned to conduct survey within a country. 
This data preserves the characteristics of domain and national level population because two stage 
procedure including probability-to-proportion-to size strategy was applied for the sample selection 
(Government of Nepal et al., 2012). Data was collected from married women aged 15 to 49 
(biologically fertile age) with at least one child. 
3.1.1 Operationalization of variables 
Dependent variables: 
Dependent variables are “desire for additional child,” “total children ever born,” “use of 
contraception,” and “birth interval between two births”. 
Desire for additional child: The sampling question was, “Would you like to have another child?”  
The response is coded 1 if the mother desires another child, and 0 if otherwise.  
Contraception use: “Current status of use of contraception” is another dependent variable. 
Response outcome is 1 if the mother uses contraception, and 0 if otherwise. 
Total children ever born: “Total child ever born” is another dependent variable. 
Birth Interval: For the analysis of son preference, the succeeding birth interval is used. The 
interval is measured in months.  
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Table 1. Description of Independent variables and their reference group 
Independent 
variables 
Description Comparison base group for 
regression analysis 
Age group Current age is divided into seven 5 years’ 
interval age. Dummies for each age group 
(“15-19”, “20-24”, “25-29”, “30-34”, “35-
39”, “40-44” and “45-49”) are used in the 
regression.  
Results in regression is compared 
to the base age group 20-24. 
Levels of 
education 
Educational attainments are divided into four 
categories. Dummies for each age category 
(without academic education, primary, 
secondary and higher level attainment) are 
used in regression.  
To solve the perfect collinearity 
issue, dummy for no education is 
excluded from the regression 
equation. Therefore, results of the 
regression is compared with the 
base group; no education. 
Wealth index For the proxy of income, consumption and 
wealth, the wealth index has been analyzed in 
dataset. Relative wealth (poorest to richest) 
index are used for analysis. 
Regression results are compared 
with the base group; poorest. 
Region Dummies for each geographical region i.e. 
Mountain, Himalayan and Terai are used.  
Comparison base group is 
mountain in this case.  
No. of 
children ever 
died 
Total number of demise of baby for each 
mother is used. 
N.A. 
Year Year dummy 1 for year 2011 sample and 0 
for 2006. 
Base group is year 2006. 
Urban Classification based on urban and rural area 
and their dummies are used. 
Comparison base group is rural 
area.  
 14 
 
 
Religion Different religions (Hindu, Buddhist, 
Christian, Muslims) are controlled in the 
regression.  
Base comparison group is Hindu 
(since it is the dominant religion) 
Work Sectoral work analysis is done controlling 
different types of work status.  Not working 
women, working in agricultural and 
unskilled sector, professional and skilled 
sector and other sectors are the categories 
used in the regression analysis. 
For the comparison; not working 
women is used as benchmark. 
Media 
exposure 
Habit of listening radio or watching TV or 
reading newspaper is controlled as media 
exposure in the regression. Dummy variable 
for media exposure has been controlled. 
Reference group; those women 
who do not have exposure to the 
media. 
Husband’s 
total years of 
education 
Total years of education (formal) is 
controlled. 
N.A. 
No. of 
children ever 
born.  
Total children ever born child is included and 
controlled in regression except in the 
response variable; total children ever born.  
N.A 
 
 
3.1.2. Summary statistics:  
Questionnaires were filled by 7,791 women in 2006 and 8,800 women in 2015. There are 
26,394 and 26,615 births in 2006 and 2011 samples respectively. About 51% births were male in 
aggregate terms; of which, 51.6% were in the 2011 sample and 50.6% in the 2006 sample. Birth-
order, gender at birth, and the year are presented in Appendix II. 
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Table 2. Summary Statistics. 
Details Mean S.D. Min Max Count 
Child is alive (For all child) 0.89 0.32 0 1 53,009 
Women characteristics 
Total children ever born 3.20 1.92 1 16 16,591 
Sons ever born 1.63 1.22 0 10 16,591 
Daughter ever born 1.56 1.40 0 12 16,591 
Total children alive 2.83 1.58 0 12 16,591 
Total Daughters alive 1.39 1.25 0 8 16,591 
Total sons alive 1.44 1.04 0 8 16,591 
Current use of contraception 0.51 0.50 0 1 16,591 
Desire for another child 0.16 0.37 0 1 16,591 
Highest year of education 2.77 3.84 0 14 16,591 
husband's total years of education 5.61 4.11 0 14 16,591 
Age of respondent at 1st birth 19.51 3.16 9 42 16,591 
Husband/partner's age 36.62 9.72 15 80 16,591 
Region : Himalayan 0.15 0.36 0 1 16,591 
Region :   Mountain 0.39 0.49 0 1 16,591 
Region : Terai 0.46 0.50 0 1 16,591 
Wealth index : poorest 0.21 0.41 0 1 16,591 
Wealth index : poorer 0.19 0.39 0 1 16,591 
Wealth index : middle 0.19 0.39 0 1 16,591 
Wealth index : richer 0.20 0.40 0 1 16,591 
Wealth index : richest 0.21 0.41 0 1 16,591 
Responding is not working 0.18 0.38 0 1 16,591 
Working in agriculture and unskilled 0.33 0.47 0 1 16,591 
Skilled including sales and 
professional job 
0.09 0.29 0 1 16,591 
Other jobs 0.40 0.49 0 1 16,591 
Religion : Hindu 0.87 0.34 0 1 16,591 
Religion : Buddhist 0.08 0.26 0 1 16,591 
Religion : Muslim 0.03 0.17 0 1 16,591 
Religion : Kirat 0.02 0.12 0 1 16,591 
Religion : Christian 0.01 0.12 0 1 16,591 
Other Religion 0.00 0.01 0 1 16,591 
No. of Child died 0.37 0.77 0 9 16,591 
Media exposure 0.92 0.27 0 1 16,591 
Time=2011 0.53 0.50 0 1 16,591 
Urban 0.27 0.44 0 1 16,591 
Rural 0.73 0.44 0 1 16,591 
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Table 2 summarizes the overall characteristics of women. Average number of children 
born3 is 3.20 while the minimum and maximum births are 1 and 16, respectively. About half of 
the sample said they were currently using contraceptives. However, only 16% of women desire to 
have another child reflecting the gap in the use of contraception. Out of the total sample, 27 and 
73% are from rural and urban areas, respectively. Similarly, about 15, 39 and 46 % of women 
represent Himalayan, Mountain and Terai region. Women were, on average, 19 years old at the 
time of the first child bearing. Wealth index seems to be approximately uniformly distributed. 
Women are on average less educated by about three years than their husbands.  
Table 3 summarizes the characteristics of women based on the difference in gender of first 
child from the sample. Reported number of children ever born is higher on average (by 0.33) for 
those women who had first child girl compared to the women who had son in their first birth. 
Similarly, the proportion of use of contraception is about 48% which is 5.5% lower compared to 
first born child as a son. This shows that the use of contraception is affected by the gender of first 
child. Interestingly, first child is more likely to live longer if the child is a girl. Desire for another 
child is also different between two groups. Proportion of women who desire to have another child 
is 14% for those with their first-borns being boys.  However, the desire is 18.6% for those who 
had a girl in their first birth.   
Other women characteristics are similar regardless of the sex of first child. Factors such as 
husband’s years of education, women’s education, age at first birth, region, wealth index, job, job 
category, media exposure, religion, number of children ever died do not seem to vary by gender 
of child. From the overall analysis, women cannot control these characteristics based on the gender 
of child. However, fertility responses such as desire for another child, contraception use, and the 
total number of children ever born and so on, vary based on the gender of the firstborn child. 
Table 3. Women characteristics by sex of first-born child 
Summary Statistics 
First Born 
Child: 
Girl(mean) 
First Born 
Child: 
Boy(mean) 
Difference 
in Mean 
S.E. of 
Differenc
e 
Total children ever born 3.361 3.035 0.326*** -0.03 
Sons ever born 1.211 2.041 -0.829*** -0.018 
     
  
                                                            
3  Total number of children ever born consists of both alive and dead children.  
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Summary Statistics 
First Born 
Child: 
Girl(mean) 
First Born 
Child: 
Boy(mean) 
Difference 
in Mean 
S.E. of 
Differenc
e 
Daughters ever born 2.149 0.994 1.155*** (0.02) 
Total children alive 3.003 2.663 0.340*** (0.024) 
Total Daughters alive 1.912 0.883 1.029*** (0.018) 
Total sons alive 1.091 1.780 -0.690*** (0.015) 
Child is alive 0.885 0.865 0.020*** (0.005) 
Current use of contraception 0.484 0.540 -0.055*** (0.008) 
Desire for another child 0.186 0.140 0.046*** (0.006) 
Highest year of education 2.793 2.741 0.052 (0.06) 
Husband's total years of education 5.603 5.612 -0.009 (0.064) 
Age of respondent at 1st birth 19.550 19.472 0.078 (0.049) 
Husband/partner's age 36.710 36.525 0.184 (0.154) 
Region :  Himalayan 0.151 0.149 0.002 (0.006) 
Region :  Mountain 0.390 0.386 0.004 (0.008) 
Region : Terai 0.459 0.465 -0.006 (0.008) 
Wealth index  : poorest 0.212 0.212 0 (0.006) 
Wealth index : poorer 0.193 0.185 0.008 (0.006) 
Wealth index : middle 0.182 0.190 -0.009 (0.006) 
Wealth index : richer 0.197 0.200 -0.004 (0.006) 
Wealth index : richest 0.218 0.213 0.005 (0.006) 
Responding is not working 0.181 0.177 0.003 (0.006) 
Working in agriculture and unskilled 0.329 0.340 -0.011 (0.007) 
Skilled including sales and professional job  0.088 0.091 -0.003 (0.004) 
Other jobs 0.403 0.392 0.011 (0.008) 
Religion : Hindu 0.865 0.866 -0.001 (0.005) 
Religion : Buddhist 0.076 0.075 0.001 (0.004) 
Religion : Muslim 0.027 0.029 -0.002 (0.003) 
Religion : Kirat 0.016 0.015 0.001 (0.002) 
Religion : Christian 0.015 0.014 0.001 (0.002) 
No. of Child No. of children ever died 0.358 0.372 -0.014 (0.012) 
Media exposure 0.917 0.919 -0.002 (0.004) 
Year(2011) 0.525 0.536 -0.011 (0.008) 
Urban  0.276 0.260 0.016** (0.007) 
Rural 0.724 0.740 -0.016** (0.007) 
Note: Standard errors are in parentheses. * p<0.10, **p<0.05 & *** p<0.01 
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Birth spacing has been associated with the survival and health of children and the 
likelihood of survival of mothers (Setty-Venugopal & Upadhyay, 2002). Specifically, maternal 
mortality, infant and child mortality, child’s weight and prevalence of other diseases are more 
likely be associated with short birth spacing (WHO, 2005).  Compared to women with 27-32 month 
birth interval, mothers with very short birth interval (9-14 months) are more likely to suffer from 
anemia or third-trimester bleeding by 1.30 and 1.70 times respectively (Milazzo, 2014).  However, 
women may alter the spacing decision depending upon the recent and previous birth, if there is sex 
preference. 
Table 4. Summary Statistics of birth interval. 
Variable 
Observation
s 
Proportion of 
overall sample Mean SD Min Max 
Birth interval for overall 
sample 36,265       100 34.182 18.69 9 319 
Birth interval for 2006 sample 18,526    51.09 33.116 17.65 9 319 
Birth interval for 2011 sample 17,739 49.91 35.242 19.66 9 293 
Birth interval less than 24 
month 
10,456 28.83 19.195 3.075 9 23 
Birth interval  of 24 month or 
more 25,809 71.17 40.458 18.43 24 319 
Birth interval less than 30 
month 18,107 49.92 21.61 2.615 9 29 
Birth interval of 30 month or 
more 18158 50.08 46.71 19.01 30 319 
Birth interval less than 15 
month           2,125 5.86 12.519 1.30 9 14 
 
In the pooled NDHS dataset, 36,265 birth spacing were reported from 53,009 births with 
the average of 34.18 months and the median of 30 months. The 2011 sample had 35.24 months of 
average birth spacing, which is about two months longer than the sample from 2006. Contrary to 
the recommendation of the WHO (2005), about 28.83% births are within the two years of interval. 
Less than 30 months and 15 month of spacing account for 49.92% and 5.86% respectively. As 
seen in Appendix III, birth interval is positively skewed which is clearly visible in the histogram. 
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3.2. Identification strategy and methodology: 
3.2.1 Strategy for the determinants of fertility. 
Based on the conceptual framework and findings from different literatures, fertility 
depends on demographic, economic, social and cultural aspects of women. Thus, fertility outcomes 
are the functional outcome of different determinants.  
Functional expression: 
(1)        𝑌 = 𝐹(𝑆, 𝐶, 𝐷)    
In the above equation (1), 𝑌 represents the outcome variables for fertility proxies “fertility 
preference, number of children ever born, and contraception use”. 𝐹 is the functional relationship 
and 𝑆, 𝐶, 𝐷 are socio-economic, cultural, demographic factors. 
Marginal effects based on Linear Probability model (LPM) and Probit model are analyzed in 
the main result. For number of children ever born as a dependent variable, OLS and Poisson model 
is used (as it is count data). To consider the issue of heteroscedasticity, clustered standard errors 
are calculated.   
3.2.2 Strategy for the son preference in Nepal. 
Firstly, analysis of sex ratio at birth (SRB) helps us to understand sex-selection before birth. 
We can compare SRB based on two different cross-sectional data for 2006 and 2011. Discussion 
on literature review concludes that there was rare practice of abortion before 2002. Thus, SRB 
after 2002 is also analyzed to identify son preference in Nepal.  
If there is son preference over time, there will be difference in the fertility behavior among 
women based on the gender of the first-born baby. As described in the literature review, given the 
expectation of son, women tend to give more birth and hesitate to apply family planning methods. 
By controlling for the death of a child, women’s fertility responses with first-born daughters are 
expected to be similar with first-born son if there is an ideal situation. 
The equation, therefore, evolves to; 
(2)    𝑌𝑖 = 𝛽0 +  𝛽1𝑓𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛𝑔𝑖𝑟𝑙𝑖 + 𝛽2𝑦𝑒𝑎𝑟𝑖 + 𝛽3𝑓𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛𝑔𝑖𝑟𝑙𝑖 ∗ 𝑦𝑒𝑎𝑟𝑖 
                                                       + 𝛽4𝑑𝑒𝑎𝑑𝑖 + 𝛽5𝑑𝑒𝑎𝑑𝑖 ∗ 𝑓𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛𝑔𝑖𝑟𝑙𝑖 + 𝑋𝑖
′𝛽 + 𝑈𝑖  
   
 20 
 
 
In equation (2) i is mother and Outcome variables (𝑌𝑖) are fertility outcomes such as, 
willingness to have another child, application of contraception and total children. 𝑓𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛𝑔𝑖𝑟𝑙 
is dummy variable where 1 is for mothers having daughter in first birth and 0 if otherwise. Dummy 
𝑑𝑒𝑎𝑑 refers to mother whose first child is died and the interaction between dead and girl 
signifies 𝑑𝑒𝑎𝑑 ∗ 𝑓𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛𝑔𝑖𝑟𝑙 .  Since, pooled data is used for the analysis, dummy for 2011 
data and the interaction between first girl and year is also used to track whether there is a difference 
between two datasets in priority for son. X’ is other control covariates (Social, demographic and 
economic factors influencing fertility). 
 
 𝛽1 captures the difference on fertility outcome due to the gender of first born for 2006 
sample. Evidence of son preference is persistent if 𝛽1 is significantly different from zero in 
equation (2). Similarly, considering the dummy for interaction between year dummy and the 
𝑓𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛𝑔𝑖𝑟𝑙 dummy helps us to measure the conversion of son preference over time. The 
difference in fertility outcome due to the gender of first child is 𝛽1+ 𝛽3 for 2011 sample. So, 𝛽3 
reflects the conversion of son preference between two surveys. Similarly, the death of first-born 
girl and first-born boy should also have similar impact on fertility responses in ideal situation. If 
the impacts are different, it also signifies the preference of son. We can summarize effect of death 
by gender in fertility responses in following way based on equation (2). 
 
Table 5. Difference in fertility outcomes due to the death of child by gender. 
Particular 2006  2011 
Death of first born boy 𝛽0+ 𝛽4 𝛽0+ 𝛽2 + 𝛽4 
Death of first born girl 𝛽0+𝛽1+ 𝛽4 + 𝛽5 𝛽0+𝛽1 +𝛽2 + 𝛽3+ 𝛽4 + 
𝛽5 
Difference in impact of death of child 
by gender 
𝛽1+  𝛽5 𝛽1+ 𝛽3+  𝛽5 
 
Table 5 presents the difference in fertility outcomes due to the death of child by gender in 
2006 and in 2011 sample. The difference in impact for the 2006 sample is 𝛽1+  𝛽5 while difference 
for 2011 sample is 𝛽1+ 𝛽3+  𝛽5 . Thus, 𝛽3 measures the conversion of gender difference in 2011 
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sample data. In other words, 𝛽3 also measures the changing pattern of behavior between 2006 and 
2011 samples. For standard error of the difference impact of death of child by gender, linear 
summation command is applied using computer software STATA. 
 
Similarly, if a woman gives birth to girls consequently, she is more likely to give more births 
in the anticipation of sons as the next child, and would accordingly alter her contraceptive 
behavior. Equation (3) will be the identification strategy. Birth of boy in first two consequent births 
is the reference group for comparison for equation (3).  
 
(3)   𝑌𝑖 = 𝛼0 + 𝛼1𝑔𝑖𝑟𝑙𝑔𝑖𝑟𝑙𝑏𝑜𝑟𝑛𝑖 + 𝛼2𝑚𝑖𝑥𝑏𝑜𝑟𝑛𝑖 + 𝛼3𝑦𝑒𝑎𝑟𝑖 
+ 𝛼4𝑦𝑒𝑎𝑟𝑖 ∗ 𝑔𝑖𝑟𝑙𝑔𝑖𝑟𝑙𝑏𝑜𝑟𝑛𝑖 + 𝑋
′𝛼 + 𝑉𝑖 
  
Outcome variable 𝑌 is similar to fertility proxies described above. 𝑔𝑖𝑟𝑙𝑔𝑖𝑟𝑙𝑏𝑜𝑟𝑛 and 
𝑚𝑖𝑥𝑏𝑜𝑟𝑛 are dummy variable conditional to that family has two girls in first birth orders and mix 
birth in first two births. Thus, the sample is restricted to families with at least two children.  Year 
dummy for 2011 dataset and interaction with year and time are also added to identify if there is 
any change in two datasets. X’ stands for other control covariates (social, demographic and 
economic factors) influencing fertility. 
 
Evidence of son preference can be concluded if 𝛼1 is significantly different from zero in 
equation (3). 𝛼4 measures the difference in behavior in 2006 and 2011 sample which can capture 
changing pattern of gender difference. Similar regression as in equation (3) will be run for the 
three girls in consequent orders by restricting women with at least 3 children. 
 
There will be different pattern in succeeding birth spacing based on gender of preceding birth 
if they have priority for son. Due to social and psychological pressure, a mother tends to give birth 
earlier if she has given birth to girls. However, the behavior would be normal if she has a son as a 
previous child (Milazzo, 2012). Thus, our identification strategy is to identify the differences in 
the gap between two births based on the gender of preceding birth. Empirically, our model is as 
follows: 
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(4)                                𝑌𝑖 = 𝜃0 +  𝜃1𝑔𝑖𝑟𝑙𝑖 + 𝜃2𝑦𝑒𝑎𝑟𝑖 + 𝜃3𝑔𝑖𝑟𝑙𝑖 ∗ 𝑦𝑒𝑎𝑟𝑖   +  𝜃4𝑑𝑒𝑎𝑑𝑖 +
                                                        𝜃5𝑑𝑒𝑎𝑑𝑖 ∗ 𝑔𝑖𝑟𝑙𝑖 + 𝑋𝑖′𝛽 + 𝜇𝑖  
 
Where, i is child. Outcome variable, 𝑌𝑖 is succeeding birth interval for that child and 𝑔𝑖𝑟𝑙𝑖  is 
dummy variable (1 if child is girl, 0 otherwise). Similarly, 𝑦𝑒𝑎𝑟 is dummy for sample dataset (1 if 
2011, 0 otherwise), interaction with 𝑦𝑒𝑎𝑟 and 𝑔𝑖𝑟𝑙 dummies is coded  𝑔𝑖𝑟𝑙𝑖 ∗ 𝑦𝑒𝑎𝑟𝑖 . Since, the 
living status of child directly affects the birth interval, dummy and interaction term with dead of 
child has been added. X’ are covariates of other observable characteristics that can be controlled 
if needed.  
However, the key problem in equation (4) is that the birth interval can be varied among women. 
In other words, the error term also contains unobserved family and mother characteristics that may 
affect the birth spacing decision. If these unobservable characteristics are correlated to the 
concerned variables such as girl and death of girl, the results derived from equation (4) will be 
biased. Equation (4) is decomposed as  
(5)             𝑌𝑖𝑚 = 𝜃0 + 𝜃1𝑔𝑖𝑟𝑙𝑖𝑚 + 𝜃2𝑦𝑒𝑎𝑟𝑚 + 𝜃3𝑔𝑖𝑟𝑙𝑖𝑚 ∗ 𝑦𝑒𝑎𝑟𝑚   +  𝜃4𝑑𝑒𝑎𝑑𝑖𝑚 +
                                                        𝜃5𝑑𝑒𝑎𝑑𝑖𝑚 ∗ 𝑔𝑖𝑟𝑙𝑖𝑚 + 𝑋 
′𝛽 + 𝜇𝑚 + 𝜀𝑖 
In equation (5), i and m are child and mother respectively. 𝜇𝑚 is unobservable fixed family 
effects (mother fixed effect). Using Mother’s fixed effect (MFE), equation (5) allows 𝜇𝑚 to be 
correlated with the concerned variables namely girl, dead and interaction term between girl and 
dead.  
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Figure 5. Birth order and Spacing. 
 
 
As we seen in Figure 5, there will be multiple numbers of birth spacing if a mother has 
given 3 or more births. If there is k number of children by a single mother, there is k-1 numbers of 
birth spacing. Therefore, we can use the birth interval data from a mother to address the variation 
using Mother Fixed Effect (MFE). It controls unobservable fixed characteristics of mother and her 
family.   
The birth spacing between two births is expected to be shorter if the preceding birth is a 
girl.  Finally, likelihood to have interval within two years and 30 months will also be analyzed 
using linear probability model. The reason for selection of two years is based on the 
recommendation of the WHO. The median of the birth interval is 30 months. Thus, the impact of 
the gender of preceding child on likelihood to have birth interval shorter than the median is also 
estimated. 
  
First 
child
Secon
d
• First birth spacing
Third
• Second birth spacing
...
• Similar upto final parity
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Chapter IV: Empirical Findings 
4.1 Fertility and Determinant results. 
Outcome variables, such as the desire for another child, use of contraception, and total number 
of child birth, are regressed with different independent variables. Table 6 represents the marginal 
effect based on OLS, and probit regression model for fertility preference and contraception use. 
However, OLS and poisson (for count data) are used in the case of the number of children. 
Table 6. Fertility Proxies and its determinants. 
  Fertility Preference Contraception Use Total number of child 
  OLS ME :Probit OLS ME :Probit OLS Poisson 
 (1) (2) (3) (4) (5) (6) 
No. of died children 
0.069*** 0.075*** -0.062*** -0.067*** 0.965*** 0.172*** 
(0.004) (0.006) (0.008) (0.009) (0.022) (0.005) 
Urban 
-0.005 -0.001 0.055*** 0.059*** -0.097*** -0.030* 
(0.010) (0.006) (0.017) (0.019) (0.034) (0.013) 
Himalayan region 
0.023+ 0.020* 0.029 0.032 0.052 0.024+ 
(0.013) (0.010) (0.021) (0.023) (0.046) (0.013) 
Terai Region 
0.032*** 0.021*** 0.042* 0.045* -0.015 -0.004 
(0.009) (0.006) (0.020) (0.022) (0.036) (0.013) 
Age at first 
cohabitation 
0.011*** 0.004*** -0.012*** -0.013*** -0.111*** -0.036*** 
(0.001) (0.001) (0.002) (0.002) (0.004) (0.001) 
No. of children born:   
-0.051*** -0.059*** 0.018*** 0.020***   
(0.003) (0.004) (0.005) (0.005)   
Education: 
Ref(Uneducated)       
Primary 
-0.018+ -0.009+ 0.002 0.003 -0.099*** -0.038*** 
(0.010) (0.005) (0.014) (0.015) (0.032) (0.011) 
Secondary 
-0.012 -0.009+ -0.011 -0.010 -0.109*** -0.113*** 
(0.011) (0.005) (0.016) (0.017) (0.030) (0.011) 
Higher 
0.018 -0.003 0.060+ 0.067* -0.150*** -0.223*** 
(0.022) (0.009) (0.030) (0.033) (0.049) (0.021) 
Wealth Index: 
Ref(poorest)       
Poorer 
-0.027* -0.018** 0.088*** 0.093*** -0.296*** -0.080*** 
(0.011) (0.006) (0.018) (0.019) (0.047) (0.013) 
Middle  
-0.024* -0.016* 0.139*** 0.147*** -0.467*** -0.132*** 
(0.012) (0.006) (0.020) (0.021) (0.051) (0.016) 
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  Fertility Preference Contraception Use Total number of child 
  OLS ME :Probit OLS ME :Probit OLS Poisson 
Richer  
-0.042*** -0.024*** 0.167*** 0.177*** -0.522*** -0.152*** 
(0.014) (0.007) (0.024) (0.025) (0.050) (0.015) 
Richest  
-0.064*** -0.033*** 0.235*** 0.244*** -0.714*** -0.219*** 
(0.016) (0.007) (0.029) (0.028) (0.065) (0.022) 
Husband's Education  
-0.001 -0.001 0.003 0.003 -0.024*** -0.007*** 
(0.001) (0.001) (0.002) (0.002) (0.004) (0.001) 
Media exposure 
-0.036*** -0.040*** 0.037+ 0.041+ -0.183*** -0.034*** 
(0.012) (0.014) (0.020) (0.023) (0.043) (0.013) 
Religion: Ref(Hindu)       
Buddhist 
-0.017 -0.013* -0.058* -0.064* -0.017 -0.010 
(0.013) (0.006) (0.024) (0.026) (0.059) (0.020) 
Muslim 
0.083*** 0.058* -0.286*** -0.304*** 0.641*** 0.170*** 
(0.027) (0.029) (0.029) (0.028) (0.124) (0.038) 
Kirat  
-0.029 -0.014+ -0.143*** -0.150*** -0.149* -0.047 
(0.018) (0.008) (0.054) (0.057) (0.072) (0.029) 
Christian 
-0.071*** -0.030*** -0.008 -0.008 -0.120 -0.035 
(0.024) (0.008) (0.046) (0.049) (0.074) (0.026) 
Work: Ref(No work)       
Agriculture and unskilled 
sector 
-0.006 -0.000 0.104*** 0.115*** -0.070 -0.018 
(0.012) (0.006) (0.021) (0.023) (0.047) (0.018) 
Work in skilled and 
professional 
0.007 0.007 0.076*** 0.083*** -0.197*** -0.066*** 
(0.013) (0.007) (0.021) (0.023) (0.048) (0.020) 
Other sectors 
-0.016 -0.007 0.061* 0.068* -0.030 -0.018 
(0.016) (0.007) (0.024) (0.027) (0.046) (0.017) 
Ethnicity: Ref(Brahmin 
and Kshetri)        
Dalit 0.007 0.006 0.021 0.025 0.031 0.009 
(0.014) (0.009) (0.020) (0.022) (0.047) (0.015) 
Janajati 
0.004 0.004 0.049** 0.055** 0.037 0.014 
(0.008) (0.005) (0.017) (0.019) (0.030) (0.010) 
Year(2011) 
-0.024 -0.017* -0.012 -0.014 -0.142** -0.051* 
(0.018) (0.008) (0.025) (0.028) (0.051) (0.021) 
R2/Pseudo-R2 0.37 0.394 0.13 0.100 0.64 . 
Observations 16509 16509 16509 16509 16509 16509 
Note: Dependent variables for columns 1-2, 3-4 & 5-6 are desire for another child, contraception use & number of children 
ever born respectively. Clustered standard errors are in parentheses. Marginal effect from probit is written as ME: probit. 
Poisson means Poisson regression in column (8). Different age group are controlled for all columns. + p<0.10, * p<0.05   , **  
p<0.01  , and ***  p<0.001.  Reference groups are as mentioned in operationalization of variable (Data and Methodology 
chapter).  
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Demographic factors: Women are more likely to desire for another child by about 7% if she 
experienced the death of a child before, as shown in column (1) of Table 6. A similar result is 
derived when probit model is used. Likewise, the tendency of contraception use declines by about 
6% with the death of child. Consequently, the number of children ever born will increase by about 
17%, as seen in column (6).   
Controlling other factors, there is no significant difference between urban and rural area in 
terms of desire for more children.  However, the probability of use of contraceptive increases by 
about 6% in urban areas while per-capita child is marginally lower for women residing in urban 
areas compared to those in rural areas. Women from the Himalayan area are equally likely to use 
contraception and have similar number of children as in mountainous region. Interestingly, Terai-
based women desire more children by about 2% (based on probit) and are more likely to use 
contraception by about 4% compared to the women residing in the mountainous region.  
Age of cohabitation also has an impact on fertility responses. One-year increase in age of 
first cohabitation decreases the number of children born by 0.11.  With the increase in number of 
children ever born, the desire for another child decreases significantly and the use of contraception 
increases. Column (2) suggests that if the number of children increases by one, probability to desire 
for another child decreases by 5.9%. Similarly, probit model in column (4) shows that the 
likelihood to use the contraception increases by about 2% with the increase in number of children 
by one.   
Socio-economic & cultural factors: Wealth index has prominent role in determining fertility.   
Compared to the poorest group, the poorer, middle, richer, and richest women have significantly 
higher probability to use contraception by about 9, 15, 17 and 24 percentages point respectively. 
Keeping other factors constant, the possibility to desire for another child by poorer, middle, richest, 
and richest wealthy is significantly low compared to the poorest. Compared to the poorest women, 
the number of children born by poorer, middle, richer and richest women is 0.968, 0.467, 0.522, 
0.714, lower on average, respectively.  
Women with media exposure are about 4% less likely to desire another child (using probit 
model). Women with media exposure tend to have 3.4% less child compared to women who do 
not have media exposure. However, there is no any significant difference on the use of 
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contraceptive measures between women who have and those that do not have media exposure at 
5% level of significance. 
Level of education also appeared to be a significant determinant of fertility decision for a 
woman. The comparison base of Table 6 is women with no education. The result from poison 
method in column (6) shows that the number of children is significantly lower by 3.8%, 11.3% 
and 22.3% for women with primary, secondary and higher level of education respectively 
compared to uneducated women.  However, the usage of contraception is significantly higher only 
if she has higher level of education. Women with secondary and higher level of education don’t 
have any evidence of difference on desire for another child compared to uneducated women.  
Fertility responses of women (except number of children) do not get influenced by the spouse’s 
education. Sign of contraception and fertility preference are positive and negative respectively as 
expected but are not statistically significant. However, if husband has 1 year more education, the 
family size decreases by 0.024 which lowers number of children by 0.7%. In other words, women 
have 7% less children if her spouse has 10 more years of education.   
Fertility responses are also influenced by the working status and types of job. There is no 
evidence in variation on desire for another child across the job types. However, contraception 
practice and the number of child are significantly different across women. Women working in 
skilled and professional sector have about 8% higher possibility to use contraception and have 
6.6% less number of children compared to non-working women. Women working in other sectors 
(except agriculture and professional sector) have a similar tendency of fertility responses except 
in use of contraception.  
There’s evidence of variation in fertility responses across religion. Keeping Hinduism, 
major religion, as a reference group, Buddhists are less likely to use contraception by about 6% 
but there is no evidence of variation on family size.  Based on probit estimation, there is very 
strong evidence that the likelihood to desire for another child is higher by about 6% and likelihood 
to use of contraception is less by about 30% by Muslim women compared to Hindu women. 
Muslim women have 0.641 more children on average which is about 17% higher compared to 
Hindu women while controlling other factors.  Christian women are not significantly different 
from Hindu women in terms of contraception use and number of children. However, Christians 
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are less likely to have another child compared to Hindus. Kirat women have less likelihood to use 
the contraceptive measure by about 15% compared to Hindu women. Regarding the ethnicity, 
Dalits have similar fertility responses compared to Brahmin and Kshetri. However, Janajati are 
more likely to use contraception by about 5% compared to Brahmin and Kshetri.  
Since polled cross-sectional data is used, time dummy has been controlled. Contraception 
use has not significantly changed over the time. However, people tend to desire less children in 
aggregate in 2011 compared to 2006, and the number of children is also significantly less. 
4.2  Result and analysis on son preference 
To analyze son preference in Nepal, different strategies are being applied. Firstly, changing 
pattern of sex ratio at birth (SRB) is analyzed. Secondly, fertility responses are regressed on the 
gender of first birth and first two births. Finally, spacing between two births has been analyzed 
based on the gender of previous birth. Analysis based on Mother Fixed Effect (MFE) is presented 
for the robustness of the result.  
4.2.1 Birth order and sex ratio at birth:  
Sex ratio at birth (SRB) for overall pooled sample is 1.046 that is 104.6 male births per 100 
female births. SRB is in between natural normal range of 1.04 to 1.07 (Chahnazarian, 1988). 
However, SRB for different birth-order are different. Overall sample shows the slightly higher 
ratio in second birth order. However, SRB is normal or even lower in other birth order.  As shown 
in the following table 7 and figure 6, SRB has been raising over time.   
Overall, SRB is 1.026—far lower than natural SRB in the 2006 dataset, thus reflecting no 
evidence of sex selection. Abortion within a country was impossible because of prohibition by 
Muluki Ain before 2002 (Ministry of Law and Justice, Nepal, 1963). Out of women prisoners, 
about 20% were convicted based on abortion (CREHPA, 2000) which shows that it was very 
unlikely to abort a child.  Thus, the SRB is balanced in 2006 dataset since it mostly consists of 
births before 2002. 
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Table 7. Sex-Ratio at Birth (SRB) by birth order 
 
 
The new law was passed in 2002 and enacted in 2003 which allowed abortion until 3 month 
of pregnancy.  However, abortion based on sex-selection is banned by the new law. People might 
have practiced illegal sex selective abortion if they have strong son preference. 
Figure 6. Sex-ratio at birth by birth order for 2006 and 2011 samples 
 
 However, we can argue that preference for son over daughter is persistent as shown by 
increased overall SRB in the 2011 sample. The analysis based on the birth order for the 2011 
sample data shows that the SRBs are 1.058, 1.111, 1.107, for first, second and third birth order 
which are far greater than the normal range of SRB. If we analyze the birth before and after April 
2003 from pooled sample, the SRB for second birth order is more than 1.15 which clearly reflects 
0.9
0.95
1
1.05
1.1
1.15
Aggregate 1 2 3 4 5 and more
Total sample 2006 sample 2011 sample
Birth 
order no. 
Total Sample Data 2006 Sample data 2011 Sample data 
Male  Female  
Sex-
ratio  Male  Female  
Sex-
ratio  Male  Female  Sex-ratio  
1 8,441 8,150 1.036 3,917 3,874 1.011 4,524 4,276 1.058 
2 7,045 6,517 1.081 3,297 3,142 1.049 3,748 3,375 1.111 
3 4,788 4,504 1.063 2,343 2,295 1.021 2,445 2,209 1.107 
4 2,972 2,896 1.026 1,566 1,520 1.030 1,406 1,376 1.022 
5 or more 3,853 3,843 1.003 2,242 2,198 1.020 1,611 1,645 0.979 
Total 27,099 25,910 1.046 13,365 13,029 1.026 13,734 12,881 1.066 
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that parents are more sex-selective in second birth order. SRB at third birth order is 1.072 which 
is also higher than the normal range. (For details, see Appendix IV.)  
For the later birth order, it seems there is negative relationship between SRB and order. 
However, there are other researches showing same pattern of decreasing SRB. Recent analysis 
done by Milazzo (2014) on Nigerian women and Milazzo (2012) using data from the Indian 
National Family Health Survey (NFHS), have also found negative relationship between SRB and 
birth order. Biologically, female fetuses are comparatively stronger than males, thus creating low 
SRB for later birth order (Waldron, 1983). In sum, increasing SRB in second and third birth orders 
is the clear evidence of abortion based on gender of the child. 
4.2.2 Fertility regressions to identify son’s preference 
In Table 8, number of children ever born, desire to have another child and current use of 
contraception are regressed with the gender of the firstborn child. Since the regression is based on 
pooled data, time, and interaction between girl and time are also controlled. Dependent variable in 
columns (1) to (5) is number of children. For fertility preference and contraception use, marginal 
effect from probit model have been estimated and presented in column (6) and column (7) 
respectively.  
OLS estimation presented in Table 8 shows the significant influence in total number of 
children based on the gender of first child. Without controlling other variables, the family size 
would be 0.215 greater if the first child is girl at 0.1% significance level. When the age at first 
birth is controlled, the coefficient becomes more significant. Considering the fact that mortality of 
child influences the fertility response, death of first girl and interaction term with girl has been 
included in regression. Similarly, other observable characteristics such as age, education, place of 
residence, husband’s education and region are controlled from column (4) to (7). Interestingly, 
coefficient of first born rose to 0.349 from 0.215 and standard error declined to 0.041 from 0.056, 
making the coefficient more significant. Family having first-born (alive) girl have 0.349 more 
children compared to a family with first-born boy at 0.1% level of significance.  If first-child is 
boy then dies, the number of children increases by 0.908. Similarly, if first girl child dies, the 
impact remains similar as seen in column 5.  Thus, there is no difference in number of child based 
on gender if the first child dies.   
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Table 8. Fertility based on gender of first child. 
Dependent variables 
No of Children Ever Born 
Fertility 
Preference 
Contraception 
Use 
(1) (2) (3) (4) (5) (6) (7) 
First Born Girl 
0.215*** 0.222*** 0.300*** 0.301*** 0.349*** 0.042*** -0.068*** 
(0.056) (0.056) (0.040) (0.038) (0.041) (0.007) (0.014) 
Age at First Birth 
 -0.104*** -0.179*** -0.164*** -0.164*** 0.008*** -0.023*** 
 (0.006) (0.006) (0.006) (0.006) (0.001) (0.002) 
First Child Died 
  0.909*** 0.749*** 0.908*** 0.187*** -0.163*** 
  (0.047) (0.045) (0.069) (0.026) (0.020) 
First Girl Died (girl*died) 
    -0.347** -0.030*** 0.100*** 
    (0.109) (0.007) (0.029) 
First born 
Girl*Year(2011) 
0.141* 0.136* 0.032 0.030 0.018 -0.008 -0.012 
(0.068) (0.068) (0.052) (0.048) (0.048) (0.006) (0.019) 
Control variables No No No Yes Yes Yes Yes 
R2/Pseudo R2 0.01 0.04 0.51 0.58 0.58 0.375 0.074 
Observations 16591 16591 16591 16509 16509 16509 16509 
Difference in First girl 
died and first boy died 
    0.002 -0.0285 0.085 
    (0.099) (0.1135) (0.718) 
Note: Dummy variables for year (2011) is included in all regression. Columns 1 to 5 are marginal effects derived from OLS and column 6 and 7 are 
marginal effect derived from probit model. Other socio-economic and demographic variables are controlled in regression (age, education, region, wealth, 
husband's education, rural). ‘Difference : girl died and boy died’ is difference in impact of death of girl and death of boy which is calculated using linear 
summation command in STATA.   Clustered Standard errors are in parentheses.+ p<0.10 , *p<0.05  ** p<0.01 and *** p<0.001 
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Having girl as a first-child increases the willingness to have another child by 4.2% 
compared to those women having boy as a first child. There is very strong evidence of practice of 
contraception based on gender of first child. Having firstborn girl lowers the probability to use 
contraception by 6.8%. If the firstborn boy dies, the possibility to apply contraception lowers by 
16.3%. There is no difference in use of contraception based on gender of first child who has died. 
However, the family size, contraception use, and willingness to have another child are significantly 
different based on the gender of the first child. If a woman has a daughter in the first birth order, 
she will alter fertility behavior with the anticipation of a son.  
Based on the results in Table 8, gender of earlier birth order has influence in fertility 
responses of women. The differences in fertility responses due to the difference in gender 
composition of first birth orders are presented in Table 9. Other outcome variables are similar 
except for desire for another child. “Realized or desired another child” is used as outcome variable 
instead of “desire for another child” since it includes the realized or achieved fertility. For example, 
if the woman has 3 children and she doesn’t want to have further birth, her realized fertility is 
considered as “Yes” for third child but “No” for the fourth birth. Similarly, if the woman has 3 
children and she wants to have further birth, her “realized fertility or desired fertility” is considered 
“Yes” for both the third and fourth child. For clarification, an example is illustrated in Appendix 
V. Response dummy is 1 for “realized or desired” and 0 if she doesn’t desire or has not realized 
another child. 
Since Table 9 shows the fertility responses based on gender of the first births, sample is 
also restricted to mothers with at least two and three children. Women have realized 0.604 more 
children if first two children are girls compared to those women whose first children are boys. This 
impact is also higher by 0.43 compared to mixed births in the first two birth order. Having three 
girls in first order increases the number of children born by 0.536 compared to mixed birth in first 
three births. Similarly, family size is greater by about 0.74 if they have girls in first three 
consequent birth compared to three boys in consequent order. 
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Table 9. Fertility based on gender of first child/children. 
Dependent Variables No. of children ever born Realized and desired another child Use of contraception 
Mother with 
Whole 
sample 
At least 2 
children 
At least 3 
children 
Whole 
sample 
At least 2 
children 
At least 3 
children 
Whole 
sample 
At least 2 
children 
At least 3 
children 
First child girl 
0.301***     0.030***     -0.054***     
(0.038)   (0.006)   (0.013)   
First two children: 
girl 
 0.604***   0.227***   -0.110***  
 (0.054)   (0.012)   (0.021)  
Mix child in two 
birth 
 0.196***   0.102***   -0.045***  
 (0.029)   (0.012)   (0.012)  
First three children: 
girl 
  0.536***   0.246***   -0.113*** 
  (0.072)   (0.018)   (0.024) 
First three children: 
boy 
  -0.201***   -0.068***   0.062** 
  (0.049)   (0.020)   (0.019) 
Year*girl 
(interaction) 
0.030   -0.005   -0.016   
(0.048)   (0.007)   (0.019)   
Year*girlgirl (d) 
 0.113+   0.004   -0.013  
 (0.062)   (0.024)   (0.026)  
Year*ggg (d) 
  0.159+   0.066+   -0.034 
  (0.090)   (0.037)   (0.037) 
R2/Pseudo R2 0.58 0.49 0.38 0.343 0.323 0.216 0.073 0.067 0.073 
P-value: gg-mix=0  <0.0001   <0.0001   <0.0001  
P-value ggg-bbb=0   <0.0001   <0.0001   <0.0001 
Observations 16509 13490 9238 16509 13490 9238 16509 13490 9238 
Reference group Boy Boy Boy Mix  Boy Boy Boy Mix  Boy Boy Boy Mix  
Realized fertility for 
Second 
child 
Third 
child 
Forth 
Child 
Second 
child 
Third 
child 
Forth 
Child 
Second 
child Third child 
Forth 
Child 
Note: GGG, BBB and mix are referred as all girls, all boys and mixed birth in three birth orders respectively. Dummy variables are included for these variables. 
Similarly, Dummy variables for year, age at marriage, death of baby, socio-economic and demographic variables (age, education, region, wealth, husband's education, 
rural) are controlled in all regression. Column (1)-(3) are marginal effect from OLS estimation and column (4)-(9) are marginal effect from probit model. Clustered 
Standard errors are in parentheses. + p<0.10 , *p<0.05 ** , p<0.01 and ***p<0.01 
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Table 9 shows that if the first two consequent children are girls, a woman is more likely to 
realize or desire another child by 22.70% compared to first two sons. Similarly, if a woman has 
mixed births in two consequent orders, she is more likely to desire or realize another child by only 
about 10% which is statistically lower than the case of first two daughters. If a woman already has 
three daughters, she is more likely to desire or realize another child by 24.6% compared to mix 
birth. Contrarily, if she had three boys, she would have less desire to have child by 7.2% compared 
to mixed births.  
Similar result can be seen in the case of use preventive measures.  Having daughter in first 
birth orders significantly decreases the possibility of use of contraception. Mixed gender in first 
birth orders increases the use of contraception but the rate is still lower than the condition of having 
all sons. Proportion of use of contraception by women with two daughters in first two births order 
is about 11% less compared to women with two sons in first two births. 
Women with three girls in first births are less likely to use contraception by 11.3% 
compared to mixed births. However, if they have three sons in first three birth order, women are 
more likely to use contraceptive measures by about 6.2% compared to mixed births. So, the 
difference in likelihood to use contraception between women with all boys and women with all 
girls in first three consequent births is 17.5%.  
Based on the above Table 9, we do not have any strong evidence of changes in fertility 
responses based on gender of child in 2011 data compared to 2006 data. The coefficients of 
interaction between having girls up to the third birth order and time dummy are insignificant at 5% 
level. So, we do not have any evidence of conversion of the gender difference in 2011 compared 
to 2006 survey.  
 
4.2.3 Birth spacing results  
4.2.3.1 Analysis of distribution: 
The gap between two births based on the gender of previous birth is analyzed using 
distribution plot. As discussed earlier, women with daughter tend to have another child earlier than 
women with son due to social and psychological pressure, if son is preferred.  Figure 7 shows the 
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distribution of birth spacing based on gender of preceding child which is presented in two panels 
A and B.  
Figure 7. Distribution of birth interval by sex of preceding birth. 
Panel-A Panel-B 
  
 
 
Panel A plots the probability of succeeding birth space (in month) by gender and Panel-B 
plots cumulative probability distribution by gender. In both Panel A and Panel B, succeeding birth 
gap (in month) of boy lies at the right side of girl, as expected. Kolmogorov-Smirnov test justified 
the difference in succeeding birth spacing based on gender at 1% level of significance. Succeeding 
birth interval for girl is skewed left compared with boy, which reflects the priority for son. 
      there are 176 unique values out of 36265 observations.
Note: Ties exist in combined dataset;
 Combined K-S:       0.0231    0.000
 female:            -0.0231    0.000
 male:               0.0040    0.752
                                    
 Smaller group       D       P-value  
Two-sample Kolmogorov-Smirnov test for equality of distribution functions
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4.2.3.2 Birth spacing regression using Mother Fixed Effect (MFE): 
Succeeding birth spacing is regressed on gender of previous child in Table 10. Death of 
children, interaction of girl and death, and time are also controlled in the regression. Column (1) 
shows that birth interval for succeeding birth decreases by 1.24 month if the preceding child was 
girl in whole sample without controlling mother fixed effects. Similarly, if the preceding child was 
boy and died, the interval decreases by about 7.8 months. There is no evidence of difference in 
impact of death of child by gender on succeeding birth interval as seen in column (1). Sample for 
2011 has about 1.9 month longer spacing. However, there is no evidence of reduction of difference 
in impact of death of child by gender in succeeding birth interval over the time.  
 
The coefficients presented in column (2) are those after controlling the mother fixed effect 
(MFE) for the whole sample. It shows that the birth interval after the birth of daughter is 0.69 
months shorter than birth of a son at 5% significance level. Interestingly, women will have another 
birth 6.32 months earlier if the previous child was a boy and died. However, if it was a girl and 
died, the gap would be shorter by about 4.77 months based on the 2006 sample.  The impact of 
death of son and daughter on birth interval is significantly different, by about 1.55 months, at 5% 
level. The 2011 sample has longer birth interval compared to 2006 sample. However, there is no 
evidence of reduction of difference in impact of death of child by gender in succeeding birth 
intervals over time. 
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Table 10. Birth interval based on gender of first child/children. 
 
 
Dependent 
variable: Birth 
interval 
 
For whole sample Women with 3+ children Women with 4+ Children 
Whole 
sample 
Whole 
sample 
First 
child: 
Boy 
First 
child: girl 
First 
child: 
Boy 
First 
child: girl Girl girl Boy Boy Mix birth 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Girl 
-1.24*** -0.69* 0.38 -1.72*** 1.44** -2.38*** -2.95*** 2.19** -0.25 
(0.36) (0.33) (0.55) (0.48) (0.48) (0.44) (0.62) (0.81) (0.43) 
Dead 
-7.84*** -6.32*** -7.00*** -7.99*** -5.96*** -5.98*** -5.47*** -5.60*** -5.51*** 
(0.43) (0.39) (0.50) (0.73) (0.52) (0.65) (1.05) (0.68) (0.55) 
Girl*Dead 
2.19*** 2.24*** 1.44 2.87** 2.43** 1.82* 1.84+ 1.37 2.13** 
(0.66) (0.53) (1.10) (0.90) (0.88) (0.74) (1.05) (1.28) (0.79) 
Year 
1.86*** 2.02* 1.49* 1.57* 0.72 2.74** 3.31* 2.19 2.55* 
(0.50) (0.92) (0.58) (0.71) (2.93) (1.04) (1.40) (1.50) (1.14) 
Girl*Year 
-0.16 -0.49 0.60 -0.37 0.58 -1.14+ -0.55 0.24 -0.56 
(0.57) (0.48) (0.85) (0.81) (0.72) (0.66) (0.83) (1.18) (0.63) 
Mother's Fixed 
effect No Yes No  No Yes  Yes  Yes Yes Yes 
Observations 36265 36265 14196 17822 14196 17822 8498 5677 12733 
Difference : girl 
died and boy died 
0.95 1.55** 1.83* 1.15 3.87*** -0.56 -1.10 3.56** 1.89** 
(0.66) (0.50) (0.92) (0.87) (0.80) (0.74) (1.04) (1.23) (0.71) 
Note: Dependent variable is succeeding birth interval in months. Dummy variables for girl, dead and interaction between girl and dead are added in 
regression. Similarly, year dummy (1 for 2011 sample data) and interaction between girl and time dummy are also included in regression.  ‘Difference: 
girl died and boy died’ is difference in impact of death of girl and death of boy which is calculated using linear summation command in STATA.  
Clustered Standard errors are in parentheses. + p<0.10, *p<0.05, ** p<0.01 and ***<0.001. 
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In table 10, Column (3) to column (6) are the result for the women with at least 3 or more 
children given that specific gender of first birth. Column (3) and (4) are without control for MFE 
while Column (5) and (6) present coefficient after controlling MFE. Column (5) shows that if the 
first child was a boy, the succeeding birth interval after girl is longer by 1.44 months compared to 
succeeding birth interval after a boy. There is different pattern of responses based on the gender 
of first birth showing the strong son preference in Nepal. Analysis of death of child and the impact 
on birth of children in Table 10 also proves the priority for sons over daughters. If a son dies, 
women give another birth by 5.96 months earlier. However, if a daughter dies, the birth interval 
shortens by only 2.09 months. The impact of death of son and the death of daughter are 
significantly different in column (5). There is no strong evidence of conversion of difference in 
impact of death of child by gender over time since the interaction of year dummy and the girl is 
significant only at 10% level of significance. Column (6) shows that if the first child was girl, the 
succeeding birth interval after a girl is about 2.38 months shorter, thus showing the eagerness of 
women for another child. The comparison of column (5) and (6) shows that, the succeeding birth 
interval depends not only upon the gender of preceding child, but also with the gender of first 
child.  
  Columns (7), (8), and (9) present the impact of gender of preceding child on birth interval 
conditional on gender of first two births. When two girls are in first two births, birth spacing after 
a girl is about 2.95 months shorter compared to birth interval after a boy.  If first two births are 
mixed, there would not be any difference in birth spacing based on gender of preceding birth. As 
we see in the coefficient of girl in column (6) and (7), the succeeding birth interval after a birth of 
girl is 2.38 months shorter for those women who had girl in first birth. However, it is longer for 
those women who had two girls in the first two birth orders. Column (8) shows that if a woman 
has both boys in the first two births, succeeding birth interval after a girl is about 2.19 months 
longer compared to after a boy. For women with two sons in first two births, the death of a son 
persuades women to have another birth by 3.56 months earlier than the death of a daughter.  
 
4.2.4 Robustness of the result:  
In this section, the consistency of the result of son preference is analyzed by estimating the 
likelihood to have shorter birth intervals.  As we see in summary statistics, the median birth spacing 
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is 30 months. Thus, the likelihood to have shorter birth interval than median birth interval due to 
the gender of preceding birth is analyzed.  Since the WHO (2005) recommends having at least 24 
months birth interval, the likelihood to have birth interval less than 24 months is also analyzed. 
For robustness, birth order fixed effect and mothers fixed effect are controlled in regression 
analysis. 
Table 11. Birth spacing based on the gender of previous decision. 
 
 
Table 11 presents the probability of having short birth interval based on gender of 
preceding birth. Birth space is classified in two categories for analysis: “very short birth interval” 
which is spaced less than 2 years, and “short birth interval” which is less than 30 months for the 
 
Birth Spacing: before median birth interval  
(30 months) 
Birth Spacing: before 24 months 
 
Whole 
Sample 
Whole 
sample 
Age: 
Less 
than 30 
Age: 30 
or more 
Whole 
Sample 
Whole 
sample 
Age: 
Less 
than 30 
Age: 30 
or more 
 (1) (2) (3) (4) (5) (6) (7) (8) 
Girl 
0.029*** 0.015+ 0.054* 0.008 0.009 0.010 0.043+ 0.004 
(0.009) (0.009) (0.027) (0.009) (0.008) (0.008) (0.024) (0.008) 
Dead 
0.231*** 0.157*** 0.185*** 0.151*** 0.234*** 0.172*** 0.236*** 0.161*** 
(0.013) (0.011) (0.034) (0.011) (0.016) (0.012) (0.036) (0.012) 
Girl*Dead 
-0.059*** -0.058*** -0.051 -0.056*** -0.057* -0.053** -0.035 -0.052** 
(0.017) (0.014) (0.045) (0.015) (0.022) (0.016) (0.045) (0.017) 
Year(2011) 
-0.021+ -0.059* -0.052 -0.034 -0.022* -0.021 -0.090 -0.008 
(0.012) (0.027) (0.087) (0.035) (0.010) (0.019) (0.064) (0.027) 
Girl*Time 
-0.006 0.003 -0.030 0.007 0.018 0.003 -0.024 0.007 
(0.012) (0.013) (0.041) (0.013) (0.011) (0.012) (0.038) (0.012) 
Observations 36,265 36,265 7,165 29,100 36,265 36,265 7,165 29,100 
MFE No Yes Yes Yes No Yes Yes Yes 
Birth order 
FE Yes Yes Yes Yes Yes Yes Yes Yes 
Difference : 
girl died and 
boy died 
-0.03+ -0.043** -0.003 -0.047** -0.048* -0.043** -0.008 -0.048** 
(0.017) (0.014) (0.046) (0.015) (0.022) (0.015) (0.046) (0.016) 
Note. Coefficients in columns 1-4 are the likelihood to give birth before 30 months. Columns 5-8 are the coefficient of 
likelihood to have birth before 24 months.  Dummy variables for girl, dead and interaction between girl and dead are added 
in regression. Birth order is controlled for all of the columns. Similarly, year dummy (1 for 2011 sample data) and 
interaction between girl and year dummy are also included in regression. MFE refers mother fixed effect.  ‘Difference: girl 
died and boy died’ is difference in impact of death of girl and death of boy which is calculated using linear summation 
command in STATA.  Clustered Standard errors are in parentheses. + p<0.10, *p<0.05, ** p<0.01 and ***<0.001. 
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analysis.  Columns (1) to (4) are the results for birth spacing for before 30 months while (5) to (8) 
are for those before 24 months. Column (1) shows that a woman is 2.9% more likely to have 
another child before 30 months if she had a girl in the preceding birth, compared to a woman who 
had son in the preceding birth.  
While controlling the mother fixed effect and birth order fixed effect, column (2) also 
shows some evidence of the impact of the gender of preceding child in shorter birth interval in 
whole sample at 10% level of significance. Interestingly, if the previous child was boy and died, 
the woman is 15.7% more likely to have shorter birth interval which is significant at 1% level of 
significance level. However, the likelihood to have shorter birth interval increases by only 11.3% 
if the previous child was girl and died. Thus, there is clear evidence of difference in impact of 
death of girl and death of boy. If preceding child was daughter and died, women have 4.3% less 
probability to have shorter birth interval compared to the preceding child as a son and died.  
If we analyze the impact in different aged women, there is variation in result. There is the 
impact of preceding child’s gender in likelihood to have shorter birth interval for those women 
who are below 30 years.  They are more likely to have shorter birth interval by 5.4% if previous 
child was daughter. However, there’s no difference in probability of getting shorter birth interval 
(before 30 months) from the death of child by gender. Death of both male and female child 
increases the probability to have shorter birth interval by 18.5%.  Unlike the age group below 30 
years, women who are 30 years or more have different probability to have shorter birth interval by 
the death of son and daughter. Death of son and death of daughter increases the probability to have 
shorter succeeding birth interval by 15.1% and 10.4% respectively.  
Column (5) shows probability to have very short birth interval or less than 24 months in 
whole sample without controlling mother fixed effect. After controlling the mother fixed effect 
and birth order fixed effect, column (6) also shows no evidence of impact of the gender of 
preceding child on very short birth interval (less than 24 months) in the whole sample. 
Interestingly, if the previous child was boy and died, the mother is 23.5% more likely to have very 
short birth interval of less than 2 years which is significant at 1% level. However, the likelihood 
to have birth interval before 2 year increases by only 18.6% if the previous child was a girl and 
died. Hence, there is clear evidence of difference in impact of death of girl and death of boy at 5% 
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level of significance. If preceding child was daughter and died, women have 4.8% less probability 
to have shorter birth interval compared to the preceding child as a son and died in whole sample.  
If we analyze the impact in different aged women, there is variation in result. There is some 
evidence of the impact of preceding child’s gender on likelihood to have very short birth interval 
for those women who are below than 30 years, only at 10% level of significance. However, there 
is no difference in probability in having very short birth interval from the death of child by gender. 
Death of both male and female child increases the probability to have shorter birth interval by 
23.6% for those women who are less than 30 years.  Unlike women below 30 years, women who 
are 30 years or more have different probability to have very short birth interval due to the death of 
son and daughter. Death of son and death of daughter increases the likelihood to have succeeding 
birth interval before 24 months by 16.1% and 10.4% respectively. 
Since the interaction between the gender of preceding child and the year dummy is 
insignificant in all columns, we do not have any evidence that the priority of son has been changed 
over the time. Nonetheless, we have clear evidence that there are differential fertility behaviors in 
women based on the gender of first born children.    
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Chapter V:  Discussion and Conclusion 
5.1 Summary of the study 
This study focuses on establishing the relationship between fertility and its determinants, 
as well as identifying and analyzing the pattern of son preference in Nepal. 
Religion appears as one of the prominent reasons of variation in fertility. Muslim women 
bear more children by about 17% more than Hindu women. The use of contraception is about 30% 
lower for Muslim women and about 15% lower for Kirat women, compared to Hindu. Fertility 
responses are also highly affected by the wealth index of the mother. Likelihood to use 
contraception by the richest women is about 24% higher, realizing about 22% less children 
compared to poorest women. There is evidence of the opposite relationship between the wealth 
index and the fertility behavior of the women. Similarly, use of contraception is significantly 
higher only for higher secondary graduate women compared to uneducated women. However, 
highly educated women are more likely to have fewer children. Mothers who are professional and 
skilled workers are more likely to use contraception by about 8% and bear fewer children by about 
6.6% compared to unemployed women. Similarly, the death of a child significantly lowers the use 
of contraceptives and increases the willingness to have children by about 7%. Desire for more 
children and contraception use are both significantly higher in Terai region but were found to be 
similar in the Himalayan region and the mountainous region. There is significant reduction in size 
of childbearing in 2011 compared to 2006 but there is no evidence of increase in use of 
contraceptive measures over the time.  
This paper concluded that there is persistence of son preference in Nepal. Even though sex-
selective abortion is prohibited in Nepal, the sex-ratio is increasing, revealing the prevalence of 
illegal abortions. After execution of abortion policy, the sex ratio for second and third birth order 
reached 1.15 and 1.07. This shows that women are more sex-selective in the second and third birth 
order. Moreover, having daughter in first birth orders significantly increases the size of 
childbearing and lowers the use of contraceptives. This means women tend to give more birth and 
would stop only after the birth of a son. Evidence of use of less contraceptive measures and bearing 
more children based on previous births have justified the persistent and prominent son preference 
in Nepal. However, we do not have any evidence of conversion of the gender difference in 2011 
compared to 2006 survey based on the fertility responses. 
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Results show that succeeding birth interval is shorter by about a month if women had 
daughter in the preceding birth after controlling for mother fixed effect (MFE). Interestingly, 
there’s a different scenario after the death of child in succeeding birth spacing. Death of son 
reduces the succeeding birth interval by about 1.55 months more than the death of a daughter.  We 
have strong evidence that women choose to have birth interval based on the gender of early born 
children.  Women aged less than 30 years are more likely to have succeeding birth interval before 
30 months by 5.4% if she had a daughter in the previous birth. Similarly, the death of son and 
death of daughter increases the probability to have succeeding birth interval less than 24 months 
by 16.1% and 10.4%, respectively. There is clear evidence that there are differential fertility 
behaviors in women based on the gender of first born children and the gender of a child who died 
previously. The government should seriously consider this issue to reduce child and maternal 
mortality. 
5.2  Discussion and recommendation 
There are several factors that influence fertility preference in Nepal.  As found in the study, 
the death of children is one of the prominent factors that can significantly stimulate the desire for 
more children. Since the child mortality rate of Nepal is still relatively higher4, desire to have more 
children can be reduced through the reduction of child mortality. As concluded, the increase in age 
of marriage significantly lowers the number of childbearing. Since average marriage age is 
increasing, we can expect a decrease in fertility through delayed marriage. Muslim women have 
higher fertility preference and higher child bearing compared to other women. Programs 
specifically for Muslim women can help to reduce the fertility rate. Women’s education and labor 
force participation also significantly lowers the fertility preference.  
Child bearing size, contraception use, and desire for another child are mainly determined 
by the gender of the preceding child, which shows the prevalence of son preference. Thus, 
concerned authorities should implement policies to retain the balanced sex-ratio and to achieve the 
replacement level of fertility. Without implementing intervening policy, it is unlikely to achieve 
the replacement levels of fertility by maintaining natural sex-ratio in the near future.  
                                                            
4  Child mortality rate in 2015 was 36.1 according to the World Bank (2015). 
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Basically, increased sex-ratio shows the growing sex-selective abortion even though it is 
illegal in Nepal. It also poses the challenges for proper execution of law on abortion. The balanced 
sex-ratio at birth is now increasing which may have significant effect in overall population 
structure, socio-economic, political and other sectors in long run.   
Based on the discussion mentioned above, the government of Nepal should invest in the 
reduction of child mortality, increase in women’s education, increase in women labor force 
participation, and other awareness programs. Programs that are already in operation in these 
sectors shall be continued to lower the fertility rate. Son preference might have a lot of impacts in 
different sectors. Government should also try to formulate and execute the plan to equalize males 
and females. Programs to empower women and minimize gender gap should also be continued. 
All of the concerned parties including NGOs and INGOs working in this sector should also focus 
on programs targeting to lower the fertility level by maintaining balanced level of sex-ratio at birth.  
5.3 Further areas of Research  
In this paper, son preference and its impact on certain fertility responses were analyzed. 
One of the results we derived is that son preference worsens health situation of women through 
higher number of childbearing and short birth spacing. There may be other areas such as health, 
economic, social, and psychological and others which are directly influenced due to the persistence 
of son preference. Increased sex-ratio due to sex selection may also have short and long term 
effects in overall society. The identification of impacts of son preference in the above mentioned 
sectors and the recommendation and implementation of the appropriate policy to equate male and 
female, are the remaining work to be done. There may be some inherited norm that strictly 
increased the value of son. These norms should also be identified and corrected through intensive 
research.  
5.4 Strengths and Limitations of the Study: 
The use of well-organized and documented data collected from NDHS in 2006 and 2011 
for the analysis is the main strength of this study. A large sample size with large response rate, 
national representation, which is based on population proportion method, is also the key strengths 
of the study. Additionally, the study had meaningful analysis of changing patterns in fertility 
behavior by combining these two datasets. The consistency of results using different models added 
more confidence for the policy recommendation.  
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As the analysis is based on pooled cross-section data, there might be some factors that 
create bias in our result. Fertility and its proxies may depend on other omitted variables that are 
excluded from the regression. Responses made by women might be associated with recall error 
since the survey was retrospective. In the case of ethnicity and religion, few variables were 
regrouped since inclusion of all ethnicities was not possible because of limited sample size and 
unclear classification in the survey. For the identification of the impact of gender of preceding 
birth on succeeding birth interval, there might be some time variant socio-economic factors which 
may influence outcome variables. These factors could not be controlled due to unavailability of 
the data.  
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Appendix-I: Trends of total fertility in Nepal. 
 
 
Source: (Ministry of Health Nepal, 2016) 
Appendix-II: Birth order and gender of birth by sampling year.  
Birth 
order 
number 
Total Sample 2011 Sample 2006 Sample 
Total 
birth 
Male Female 
Total 
birth 
Male Female 
Total 
Birth 
Male Female 
1 16,591 8,441 8,150 8,800 4,524 4,276 7,791 3,917 3,874 
2 13,562 7,045 6,517 7,123 3,748 3,375 6,439 3,297 3,142 
3 9,292 4,788 4,504 4,654 2,445 2,209 4,638 2,343 2,295 
4 5,868 2,972 2,896 2,782 1,406 1,376 3,086 1,566 1,520 
5 3,478 1,768 1,710 1,519 763 756 1,959 1,005 954 
6 2,066 997 1,069 862 408 454 1,204 589 615 
7 1,107 560 547 475 242 233 632 318 314 
8 571 286 285 227 108 119 344 178 166 
9 285 144 141 110 55 55 175 89 86 
10 110 57 53 42 22 20 68 35 33 
11 46 21 25 13 7 6 33 14 19 
12 20 11 9 5 4 1 15 7 8 
13 7 7 0 2 2 0 5 5 0 
14 3 0 3 1 0 1 2 0 2 
15 2 1 1 - - - 2 1 1 
16 1 1 0 - - - 1 1 0 
Total 53,009 27,099 25,910 26,615 13,734 12,881 26,394 13,365 13,029 
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Appendix-III. Distribution of birth interval 
  
 
 
 
Appendix-IV. Sex at birth before and after April, 2003 
 
 Birth before 2003 April Birth after 2003 April 
Birth 
order Total Male Female SRB Total Male Female SRB 
1 12,691 6,466 6,225 1.039 3,900 1,975 1,925 1.026 
2 10,231 5,262 4,969 1.059 3,331 1,783 1,548 1.152 
3 7,205 3,708 3,497 1.060 2,087 1,080 1,007 1.072 
4 4,588 2,333 2,255 1.034 1,280 639 641 0.997 
5 or 
more 5,890 2,965 2,925 1.014 1806 888 918 0.967 
Total 40,605 20,734 19,871 1.043 12,404 6,365 6,039 1.054 
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Appendix-V. An illustrative example of realized and desired another child  
 
No. of children ever 
born 
Desire for another 
child 
Realized or desired another 
child 
Dummy variable (0 
or 1) 
1 Yes Yes Dummy variable: 1 
1 No Yes for 1 child, 
No for second child 
1 for first child,  
0 for second child 
2 Yes Yes 1 
2 No  Yes (for second child) 
No (for third child) 
1 for second child 
0 for third child 
3 Yes Yes  Dummy variable:  
1 
3 No Yes (for third child) 
No (for forth child) 
1 if Yes 
0 if No. 
 
 
